CLAMPING DEVICE AND METHOD 



REFERENCE TO CO-PENDING APPLICATIONS 

[0001] The entire subject matter of U.S. Provisional application serial number 60/399,400 filed July 3 1 , 2002 and 
5 entitled CLAMPING THE FREE END OF A ROLL OF SHEET STEEL is incorporated by reference. The 

applicant claims priority benefit under Title 35, United States Code, Section 1 19(e) of U.S. Provisional application 
serial number 60/399,400 filed July 31, 2002 and entitled CLAMPING THE FREE END OF A ROLL OF SHEET 

STEEL. 

10 

BACKGROUND OF THiE INVENTION 

1. FIELD OF THE INVENTION 

15 [0002] The present invention relates to clamping devices, and more particularly but not necessarily exclusively, to 
devices and methods for clamping the free end of a roll of sheet steel, or other articles. 

2. DESCRIPTION OF THE RELATED ART 

20 [0003] It is common in some manufacturing operations, such as automobile manufacturing, to process large rolls 
of sheet steel in a stamping plant. When these rolls of sheet steel are manufactured, they are usually strapped by 
way of a number of steel straps to maintain the roll in a tight toroidal coil. These straps are applied about the 
toroidal axis and must be removed before the free end of the roll of sheet steel can be fed to the stamping plant. 
Sheet steel is relatively resilient and the free end will typically spring outwardly from the coil when the straps are 

25 removed. The free end usually is very sharp and, once freely extending off the coil, can present a potential for 
injury to workers in its vicinity. It would be desirable to clamp the free end to minimize this potential for injury. 

[0004] It is therefore an object of the present invention to providing a novel clamping device . 

30 SUMMARY OF THE INVENTION 

[0005] In one of its aspects, the present invention involves a sheet steel roll assembly comprising a roll of sheet 
steel, the roll having an inner end region, a length of sheet steel wound around the inner end region to form a roll 
body having an outer surface, the roll having an outer free end region positioned adjacent a neighbouring region of 
35 the outer surface of the roll body and a magnetic force applicator coupled to the outer free end region and the roll 
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body to maintain the outer free end region and the roll body in contact with one another. 

[0006J In one embodiment, the magnetic force applicator further comprises a first portion to receive at least one 
magnet element and the first portion includes a housing to receive the magnet element therein. The magnetic force 
5 applicator further comprises a second portion which extends outwardly .from the first portion. In this case, the 
second portion dimensioned to be gripped by a user to install the magnetic force applicator in position against the 
free end region. The housing has an open end through which the magnet element extends, so as to make direct 
contact with the free end region. 

10 [00071 Preferably, the housing is at least four sided, though the housing may be other shapes such as circular, 

provided they are suitable to retain the one or magnets therein. For example, the housing could also be three sided 
(as in triangular) or be cylindrical. 

[0008] The housing preferably ftirther comprises a retainer portion for retaining the magnet element in the housing 
15 portion. In this case, the housing has a side wall and the retainer portion includes a threaded member which is 
threadably engaged with the side wall. 

[0009] The magnetic force applicator in one preferred embodiment, comprises one or more magnetic elements 
capable of delivering a magnetic coupling force of sufficient strength to clamp the outer free end region of the roll of 
20 sheet steel. 

[0010] The one or more magnetic elements may be, for example, rare earth magnets which are known for their 
significantly higher magnetic strength over other more conventional magnets, though the latter may also be suitable 
in some applications. Other magnetic elements may also be used such as an electromagnet whose magnetic strength 
25 is derived by an external or internal source of electricity or both (such as by an electrical cord in the former instance 
of battery in the latter instance, for example.) 

[0011] One or more such magnetic force applicators may be employed if the force delivery by one of the 
applicators is not sufficient to clamp the majority of the outer free end region against the roll body. For example, 
30 two or more such applicators may be positioned side by side on the outer free end region. 

[0012] In another of its aspects, the present invention provides a magnetic clamp device for clamping a free end 
region of a roll of sheet steel against the roll of sheet steel, comprising a housing portion, at least one magnet 
element located in the housing portion, a handle portion extending from the housing portion, the magnet element 
35 being of sufficient magnetic strength to couple with both the outer free end region and the roll of sheet steel to draw 
the outer free end region and the roll of sheet steel into contact with one another, the handle portion being of 
sufficient length to permit a user to install the device on the outer free end region and to provide sufficient 
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leverage to remove the magnetic clamp device therefrom. 

[0013] In still another of its aspects, the present invention provides a method for clamping the free end of a roll of 
sheet steel, comprising the steps of: 

5 

- providing a roll of sheet steel, the roll having an inner end region, a length of sheet steel wound around the 
inner end region to form a roll body having an outer surface, the roll having an outer free end region 
positioned adjacent a neighbouring region of the outer surface of the roll body; 

10 - selecting one or magnets which are of sufficient magnetic strength to couple with both the outer free end 

region of the roll of sheet steel and the roll body to draw the outer free end region and the roll body into 
contact with one another solely by the magnetic strength of the selected one or more magnets; and 

- coupling the selected one or more magnets with both the outer free end region of the roll of sheet steel and 
15 the roll body so that the outer free end region and the roll body are in contact with one another. 

[0014] Preferably, the method further comprises the stejD of installing the one or more magnets in a first portion of 
a magnetic applicator. 

20 |0015] Preferably, the method further comprises the step of providing the magnetic applicator with a second 
portion which extends outvyardly from the first portion and is dimensioned to be gripped by a user to install the 
magnetic applicator in position against the outer free end region. 

[0016] Preferably, the method further comprises the step of providing the first portion with a housing to contain 
25 the one or more magnets and which has an open end through which the one or more magnets extend to make direct 
contact with the outer free end region. 

[001 7| Preferably, the method further comprises the step of providing the housing with a retainer portion for 
retaining the one or more magnets in place. Preferably, the retainer portion is provided by a threaded member which 
30 is threadably engaged with a side wall of the housing. 

[0018] In another of its aspects, the present invention provides a niiagnetic clamp device for clamping an outer free 
end region of a roll of ferromagnetic material against the roll of ferromagnetic material, comprising a housing 
portion, at least one magnet element located in the housing portion, a handle portion extending from the housing 
35 portion, the magnet element being of sufficient magnetic strength to couple with both the outer free end region and 
the roll of ferromagnetic material to draw the outer free end region and the roll into contact with one another, the 
handle portion being of sufficient length to penriit a user to install the device on an outer free end portion and to 
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remove the device therefrom, wherein the magnet element has a peripheral region, the first housing including at least 
one housing portion to extend along the peripheral region of the magnet elenient. 



[00191 In one embodiment, the housing further comprising a pair of housing portions, each to extend along a 
5 corresponding peripheral region of the magnet element so as to substantially encircle the peripheral region. Each 
housing portion including a pair of ends, each end having a mounting flange to align with an adjacent mounting 
flange on the other housing portion, so that the mounting flanges may be secured to one another to fix the housing 
portions to the magnet element. Each of the mounting flanges includes a passage to receive a fastener there through. 
Each housing portion has a width that exceeds a corresponding dimension of the magnet. A lining portion extends 
10 between the magnet element and the housing portions. In this case, the lining portion is resilient and stretched over 
the peripheral region of the magnet. 

|0020| In another of its aspects, there is provided a magnetic clamp device for clamping an outer free end of a roll 
of ferromagnetic material against the roll, comprising a housing means, magnetic force generating means located in 
15 the housing means, handle means extending from the housing means, the magnetic force generating means being of 
sufficient magnetic strength to couple with both the outer free end region and the roll to draw the outer free end 
region and the roll into contact with one another, the handle means being of sufficient length to permit a user to 
install the device on the outer free end portion and to remove the device therefrom. 

20 [0021] In one embodiment, the magnetic force generating means includes at least one magnet element, the magnet 
element having a peripheral region, the housing means including at least one housing portion to extend along the 
peripheral region of the magnet element, 

[0022 J In still another of its aspects, there is provided a magnetic clamp device for clamping at least one first 
25 article to a ferromagnetic second article, comprising housing means, at least one magnet means located in the 

housing means, handle means extending from the housing means, the magnet means being of sufficient magnetic 
strength to hold the first article between the magnetic clamp device and the second article, the handle means being 
of sufficient length to permit a user to install and to remove the device, the housing means including a pair of 
housing portions, each to extend along a corresponding peripheral region of the magnet element so as to 
30 substantially encircle the peripheral region of the magnet element, each housing portion including a pair of ends, 
each end having a mounting flange to align with an adjacent mounting flange on the other housing portion, so that 
the mounting flanges may be secured to one another to fix the housing portion to the magnet element. 

[00231 In one embodiment, each of the mounting flanges includes a passage to receive a fastener there through. 
35 Each housing portion has a width that exceeds a corresponding dimension of the magnet means. A lining portion 
extends between the magnet means and the housing portions. In this case, the lining portion is resilient and 
stretched over the peripheral region of the magnet means. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

1 0024 1 Several preferred embodiments of the present invention will now be described, by way of example only, 
5 with reference to the appended drawings in which: 

[0025] Figure 1 is a perspective view of a roll of sheet steel with its free end in a released position; 

[0026] Figure 2 is a perspective view of a roll of sheet steel with its free end in a clamped position; 
10 . 

[0027] Figure 3 is a magnified fragmentary side view of the roll of figure 2; 

[0028] Figur*e 4 is a side view of a magnetic clamp device; 

1 5 10029] Figure 5 is a bottom plan view of the device of figure 4; 

[0030] Figure 6 is a plan view of another inagnetic clamp device; 

[0031 1 Figure 6a is a perspective view of a portion of the devicb of figure 6; 

[0032] Figure 6b is a sectional view taken on line 6b-6b of figure 6; . 

• ' " ' ■ " " '3 - 

[0033] Figure 7 is a side view of the device of figure 6 

' - ■ ' ... 

25 [0034] Figure 8 is a magnified fragmentary perspective view of a roll of sheet steel with its free end in a clamped 
position. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 [00351 Figure I illustrates, at 10^ a roll of ferromagnetic material, in this case sheet steel, in a released posifion. 
The roll 10 has an inner end region 12a, a length of sheet steel wound around the inner end region 12a to form a roll 
body 12b having an outer surface 12c. The roll also has an outer free end region 14 which is positioned adjacent a 
neighbouring region of the outer surface of the roll body and is shown in figure 1 in a released position. The term 
'released ppsition' refers to the fact that the straps, normally used to secure the roll for shipping (and shown in 

35 dashed lines at 16 and v^apped toroidally around the roll), have been removed and the outer free end region 14 is 
extending outwardly from the outer surface 12c. 



20 
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[0036] Figures 2 and 3 illustrate the roll of sheet steel 10, but in this case a magnetic force applicator 20 is coupled 
to the outer free end region 14 and the roll body - 12b to maintain the outer free end region and the roll body in 
contact with one another. 

5 [00371 Referring to figures 4 and 5, the magnetic force applicator 20 further comprises a first portion 22 to receive 
at least one magnet element 24 and the first portion includes a housing 26 to receive the magnet element therein. 
The magnetic force applicator 20 further comprises a second portion 28 which extends outwardly from the first 
portion. In this case, the second portion is arranged to serve as a handle. In other words, the second portion is 
dimensioned to be gripped by a user to install the magnetic force applicator in position against the free end region. 
10 The handle 28 could be replaced by another member or portion such as handle of a different shape and may be either 
relatively rigid or flexible, the latter of course including such things as chains, cords or straps, as shown for example 
• in dashed lines at 28a, which is fastened to the housing 26 by fastener shown in dashed lines at 28b. 

[0038J It can be seen in figures 4 and 5 that the housing 26 has an open end 29 through which the magnet element 
1 5 24 extends, so as to make direct contact with the outer free end region. In this case, the housing has four side walls 
26a-d and a top wall 26e. Welded to the side wall 26a is a threaded nut 30 which is positioned in line with a 
passage 26f extending through the side wall 26a. A retainer member, in the form of a threaded bolt 32, extends 
through the nut 30. 

20 [0039] In this case, the bolt 32 restrains a single magnet element 24 in the housing by holding the magnet element 
24 against the side wall 26c. As can be seen by the dashed lines in figure 5, the single magnet may be replaced by, 
among others, a number of Individual magnet elements, shown at 24a. Other means may be employed to secure the 
magnet element 24 in the housing 26 such as by the use of clamps, adhesives layers, adhesive tapes and the like. 

25 (0040] In one example, a rare earth magnet having the approximate dimensions of 2 inches by 2 inches by 1 inch 
has been found to provide sufficient strength to hold the free end region against the roll body. While the figures 
illustrate the free end being held uniformly tightly against the roll body, particularly in figure 3, it will be understood 
that such tight and uniform engagement is not likely to occur in practice, but rather will depend on the number of 
factors such as the condition of both the free end region and the roll body, and the presence of any folds, bends or 

30 the like on the free end region. Nonetheless, the clamped free end region should provide an improved sheet steel 
roll assembly. 

[0041 ] Another device is shown at 50 in figures 6 through 8, containing a magnet element 52. In this case, the 
magnet element 52 has a peripheral region 52a. A housing is provided at 54 with a pair of housing positions 56, 58 
35 to extend along the peripheral region of the magnet element 52 so as to substantially encircle the peripheral region 
52a of the magnet element 52. The housing portions includes a pair of adjacent mounting flange pairs 56a, 58a. 
Each of the mounting flanges includes a passage to receive a fastener 60 there through to draw the housing portions 
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together and thereby tighten the housing 56 on the magnet 52. 

[0042] The fasteners may be removable threaded fasteners, such as screws or bolts, or alternatively be non 
removable fasteners such as rivets and the like, or be replaced by spot welds, adhesives or the like or by a clamp or 
5 buckle arrangement. The housing may also be a one piece strap portion to encircle the peripheral region 52a of the 
magnet element 52 with opposite ends attachable in the manner described. The housing may be formed of metals 
such as steel plate or steel strap, or aluminum, plastics , fiberglass or the like and many also include such things as 
nylon or polypropylene webbing or the like. 

10 (0043] As can be seen in figure 7, each housing portion 56, 58 has a width 'w' that exceeds the thickness 't' of the 
magnet, so that the magnet is partially shrouded by the housing so as not to be in direct contact with the roll of sheet 
steel surface in use. In other words, the housing provides a small spacing, shown at "s" in figure 7 between the 
magnet and the surface on which the clamp device is placed (as shown in figure 8). The spacing may, in one case be 
in the order of a few millimeters and may be influenced, in part, by the strength of the magnet. If desired, the 

15 magnet may be positioned in the housing so that there is no spacing, in some cases. 

[0044] Referring to figure 6a, a resilient lining portion 62 extends between the magnet element and the housing 
portions. The lining portion is resilient and is, in this example, an elastic band which is stretched over the peripheral 
region of the magnet. The lining may be in some other form such as a plurality of discrete lining portions 62a, 62b 
20 bonded to a corresponding surface on the magnet element or the housing. It may, for instance, be bonded to the 
magnet, the housing or both. 

[0045] Referring to figure 6b, the magnet may also be shielded in other ways, such as by the use of a protective 
resilient or non-resilient layer of material as shown at 64 on the lower surface of the magnet shown at 52b. This 
25 protective layer may also be provided on other surfaces as desired and may be applied using a number of different 
methods such as bonding the resilient layer directly to the applicable surface, or by dipping or inmiersing the magnet 
in a curable material in a powdered, liquid state, or a slurry, for example. 

[0046] The magnetic force applicator 20 may be used as follows. The roll of sheet steel is positioned as shown in 
30 figure 1 with its fi*ee end region extending outwardly fi-om the roll body. The magnetic force applicator may then be 
oriented so that the exposed end of the magnet element is adjacent the free end region and in a central region 
thereof The applicator 20 may then be brought into contact with the free end region. If desired, the free end region 
may be held in its desired position against the roll body prior to contact with the applicator 20. When the roll of 
sheet steel is to be used, the applicator may then be removed by gripping and drawing the handle, and hence the 
35 applicator, away from the roll body, thus releasing the free end region. 
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[0047] While the present invention has been described for what are presently considered the preferred 
embodiments, the invention is not so limited. To the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within the spirit and scope of the appended claims. The scope 
of the following claims is to be accorded the broadest interpretation so as to encompass all such modifications and 
5 equivalent structures and functions. 

(00481 While the devices shown herein are particularly suited to the clamping of the free end of a roll of steel, they 
may also be used to clamp other arrangements, packages, bundles or assemblies of steel or other ferromagnetic 
arrangements such as steel plate, one or more unitary ferromagnetic structures such as boxes, and the like. The 

10 devices may also be used to secure, for instance, other materials to such arrangements. For example, the devices 
may be used to hold protective tarps or labels or the like on such arrangements. The ferromagnetic materials may 
include various ions and steels and alloys thereof. The ferromagnetic material may also include plastics, and other 
non-ferromagnetic metals which have a ferromagnetic component either bonded to or distributed therein. 
There may be cases where the housing 54 may not encircle substantially the entire peripheral region of the of the 

15 magnet element but rather a sufficient portion thereof to make a firm coupling therewith, which may be enhanced by 
the strength of the magnet if the housing includes a ferromagnetic material. The substantial encircling of the magnet 
element by the housing is beneficial for protecting the magnet element against damage during use. 
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